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DESCRIPTION 



RECORDING MEDIUM DISCHARGE MECHANISM AND IMAGE 



FORMING APPARATUS PROVIDED WITH RECORDING MEDIUM 
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DISCHARGE MECHANISM 



TECHNICAL FIELD 

The present invention relates to recording medium discharge 
mechanisms that are installed in image forming apparatuses such as 

10 copying machines, printers, and facsimile machines and to image forming 
apparatuses provided with such recording medium discharge mechanisms. 
In particular, the present invention relates to improving so-called internal 
discharge -type recording medium discharge mechanisms in which the 
discharge portion for the recording media is arranged in a substantially 

15 central portion in the vertical direction of the apparatus. 

BACKGROUND ART 

Conventionally, it has been desired to reduce the installation space 
of image forming apparatuses such as copying machines, printers, and 

20 facsimile machines, as well as compound machines that are provided with a 
plurality of these functions. 

In response to this desire, image forming apparatuses have been 
developed in which the feeding portion (paper cassette) is arranged in a 
lower portion and the original capturing portion (scanner portion) is 

25 arranged in an upper portion, while the image forming portion (printer 
portion) and the discharge portion (discharge tray) are provided between 
the feeding portion and the original capturing portion. That is, with these 
image forming apparatuses, a reduction in the apparatus installation space 
is achieved by providing the discharge tray such that it does not protrude 

30 laterally from the apparatus. Furthermore, with these image forming 
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apparatuses, the feeding portion, the original capturing portion, and the 
image-forming portion are arranged in an approximate square -cornered 
reverse "C" shape when viewed from the front of the apparatus. In this 
structure, the discharge portion is configured as an empty intermediate 
5 space that opens laterally (one side of the square-cornered reverse "C" shape 
is open), and printed sheets that are discharged to this empty intermediate 
space are taken out from the front side or a lateral side (the 
above-mentioned open side). 

However, with this type of image forming apparatus, since visibility 

10 is poor for the printed sheets that are discharged to the empty intermediate 
space, it has been a matter of concern that the user forgets to take out 
printed sheets or leaves some sheets behind. 

Techniques are disclosed in JP H06-115794A (hereinafter referred to 
as patent document l) and JP H08-339107A (hereinafter referred to as 

15 patent document 2) as ways to solve this fault. 

First, in patent document 1, a structure is disclosed in which a 
rotational movement means is provided in a plurality of discharged paper 
piling means (a unit of discharged paper trays) in order to achieve overall 
space savings in an apparatus in which the discharge portion does not 

20 protrude from the apparatus. In this structure, after discharge of the 
paper has been completed, the plurality of discharged paper piling means 
are rotationally moved as a whole in a horizontal direction. 

On the other hand, in patent document 2, in order to improve 
visibility of the printed sheets that are discharged to the discharge portion 

25 in an image forming apparatus provided with a so-called internal 
discharge -type recording medium discharge mechanism in which only the 
front side of the apparatus is open, a structure is disclosed that aims to 
improve visibility of printed sheets by arranging an illuminating lamp at an 
upper portion of an inner side of the discharge portion such that the 

30 illuminating lamp is caused to automatically light up when the discharge of 
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a printed sheet is detected. 

However, there is a limit to the device miniaturization that can be 
achieved with either of these patent documents, and both involve increased 
complication of control operations by a control portion. That is, with these 
5 techniques, a space is required for the discharge portion that is 
substantially equivalent to the size of the maximum length sheet of the 
plurality of sheet sizes that are used in the apparatus. For example, in an 
apparatus using an A3 size (297 mm x 420 mm) sheet, 420 mm or more is 
required for the length of the discharge portion and since a size smaller 

10 than this size cannot be achieved, it is not possible to achieve further 
compactness. The reason for this is that when the space of the discharge 
portion is made smaller than the size of the maximum length sheet, the 
sheets become folded over (so-called "back bending") inside the discharge 
portion in these internal discharge -type apparatuses, thus posing the risk of 

15 frequent paper jams. 

The present invention has been devised in consideration of these 
issues, and it is an object thereof to provide a recording medium discharge 
mechanism that is provided with a discharge space into which a recording 
medium that has undergone image formation is discharged and that is 

20 capable of achieving device compactness and control operation 
simplification, and an image forming apparatus provided with the recording 
medium discharge mechanism. 

DISCLOSURE OF INVENTION 

25 In order to achieve the above-mentioned object, the present 

invention is provided with a member capable of changing position between 
an upright state in which small size sheets are caught when small size 
sheets are discharged and a laid flat state in which a placement surface of a 
discharge space is extended for placement of large size sheets when large 

30 size sheets are discharged by a discharge mechanism having the discharge 
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space whose downstream side in a paper discharge direction has been 
opened. That is, the upright state contributes to reductions in the 
installation space of image forming apparatuses by the fact that this 
member does not protrude laterally from the apparatus, and with the laid 
5 flat state it is possible to achieve placement of large size sheets while 
avoiding paper bending and paper jams inside the discharge space. 

Specifically, a recording medium discharge mechanism is provided 
with a discharge space that is positioned between an original capturing 
portion arranged in a device upper portion and a feeding portion arranged 

10 in a device lower portion and that opens laterally to a downstream side in a 
recording medium discharge direction. In this recording medium 
discharge mechanism, a side wall member is arranged at an open portion of 
the downstream side in the recording medium discharge direction. Also, 
the side wall member is configured to be capable of moving between an 

15 upright state that closes the open portion and a laid flat state in which a 
placement surface for placing a discharged recording medium is extended 
toward the downstream side in the recording medium discharge direction. 
It should be noted that "placement surface for placing a discharged 
recording medium" refers to a surface that spans from the recording 

20 medium placement surface, which is the bottom surface of the 
above-mentioned discharge space, to an upper surface of the side wall 
member in the laid flat state (a surface substantially linked to the 
above-mentioned recording medium placement surface). 

With this specified item, the side wall member becomes upright and 

25 closes the open portion when the discharge direction length of the recording 
medium to be used in image formation is the same length or shorter than 
the bottom surface of the discharge space for example. This enables the 
recording medium that is discharged to the discharge space to be caught by 
the side wall member even when the recording medium is discharged at a 

30 comparatively high speed, and the recording medium does not drop from the 
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discharge space. On the other hand, when the discharge direction length 
of the recording medium used in image formation is longer than the 
recording medium discharge direction length of the bottom surface of the 
discharge space, the side wall member becomes laid flat such that the 
5 above-described open portion is opened and the placement surface for 
placing the recording media that are discharged extends toward the 
downstream side of the recording medium discharge direction. This 
enables lengthy recording media to be placed extending from the bottom 
surface of the discharge space over the upper surface of the side wall 

10 member, which makes it possible to avoid paper bending and paper jams 
inside the discharge space and prevents dropping of the recording media 
from the discharge space. By providing the side wall member that is 
capable of moving between the upright state and the laid flat state as 
described above, the position of the edge of one end of the image forming 

15 apparatus may be set at the position of the side wall member in the upright 
state, and large size sheets can be held without dropping even without 
extending this laterally from the position of the side wall member. Thus, it 
is possible to achieve compactness in the installation space of the 
apparatus. Furthermore, it is sufficient to provide only a mechanism for 

20 changing the position of the side wall member, and it is unnecessary to 
provide a mechanism for horizontally rotating the discharged paper 
collection means as is done conventionally or to carry out ON/OFF control of 
a lighting lamp, and therefore control operation can be simplified. 

Specific dimensions of the above-mentioned discharge space are 

25 given below. Namely, the recording medium placement surface, which is a 
bottom surface of the discharge space, is set such that a discharge direction 
length thereof is shorter than a discharge direction length of a largest 
recording medium among a plurality of types of recording media used in an 
image forming apparatus. 

30 With this specified item, at least when carrying out image formation 
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on a recording medium having the maximum discharge direction length, the 
side wall member becomes laid flat such that the above -de scribed open 
portion is opened and the placement surface for placing the recording media 
is extended toward the downstream side of the recording medium discharge 
5 direction. That is, it becomes possible to provide a discharge space in an 
image forming apparatus in which the discharge direction length is shorter 
than the maximum discharge direction length of the recording medium, 
thereby realizing reductions in installation space. 

Furthermore, the following is offered as a structure by which 

10 switching between the upright state and the laid flat state is achieved for 
the side wall member. Namely, the side wall member is configured such 
that when a recording medium has been discharged to the discharge space 
in the upright state in which the open portion is closed by the side wall 
member, the upright state changes to the laid flat state only upon receiving 

15 an external force from the recording medium. 

For example, a configuration is possible in which a biasing means (a 
coil spring or the like) is provided that applies a biasing force on the side 
wall member to the upright state side, and by setting this biasing force low, 
the side wall member can be made to easily go into the laid flat state by the 

20 external force received from the recording medium when the recording 
medium is discharged. Then, due to the biasing force of the biasing means, 
the side wall member again becomes upright and does not protrude once the 
recording medium is removed from the discharge space, thus contributing to 
compactness of the installation space of the apparatus. With this 

25 structure, the above-described switching operation can be realized without 
necessitating a special drive source for switching between the upright state 
and the laid flat state of the side wall member. It should be noted that the 
recording medium discharge speed or the recording medium hardness for 
making the side wall member go into a laid flat state are determined by 

30 appropriately setting the biasing force of the above-mentioned biasing 
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means. 

Furthermore, the side wall member is configured to go into the laid 
flat state prior to a discharge operation of a recording medium only when a 
discharge direction length of the recording medium to undergo image 
5 formation in an image-forming portion is longer than a length of a recording 
medium placement surface of the discharge space. For example, a drive 
source such as an actuator or a solenoid is provided to cause rotation of the 
side wall member between the upright state and the laid flat state, and the 
drive source is driven in accordance to the discharge direction length of the 
10 recording medium. This makes it possible to avoid the end of the recording 
medium that is to be discharged from colliding with the side wall member 
such that damage or the like to the end of the recording medium can be 
reliably avoided. 

More specific dimensions of these portions can be given in that, 
15 when a recording medium discharge direction length of a recording medium 
placement surface of the discharge space is given as LI, a discharge 
direction length of a largest recording medium among a plurality of types of 
recording media used in an image forming apparatus is given as L2, and an 
extension length dimension toward a downstream side in the recording 
20 medium discharge direction of the paper placement surface when the side 
wall member has been put into the laid flat state is given as L3, the 
following is true* 

L3<L2-L1 -(1). 

With this specified item, when image formation is carried out on a 
25 recording medium of the maximum discharge direction length, the side wall 
member becomes laid flat, but if the conditions of the above-described 
relational expression are met, the position of the end portion of the 
recording medium at this time is a position protruding slightly further than 
the end position of the side wall member. Thus, a user is able to easily take 
30 out the recording medium by gripping the end portion of the discharged 
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recording medium, which enables improved recording medium withdrawal 
and obviates the side wall member being made larger than necessary. 

A material of the side wall member is given specifically as a 
transparent member or a semitransparent member. For example, the side 
5 wall member may be constructed using an acrylic resin panel or the like. 
With this specified item, outside light passes through the side wall member 
to illuminate the interior of the discharge space even when the side wall 
member is in the upright state, which achieves improved visibility for 
recording media that are discharged to the discharge space even without 

10 using a special lighting apparatus and enables prevention of the user 
forgetting to take out the recording media. 

Furthermore, an image forming apparatus provided with an 
above-described recording medium discharge mechanism, an original 
capturing portion arranged at an upper portion of the recording medium 

15 discharge mechanism, and a feeding portion arranged at a lower portion of 
the recording medium discharge mechanism is within the scope of the 
technical idea of the present invention. The image forming apparatus is 
characterized by a configuration in which a side wall member is provided at 
an open portion of the downstream side in the recording medium discharge 

20 direction of the discharge space that is capable of moving between an 
upright state and a laid flat state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows an outline of an internal configuration of a compound 
25 machine according to an embodiment of the present invention. 

FIG. 2 shows an outline configuration of a paper discharge 
mechanism and a vicinity thereof. 

FIGS. 3 show states in which various sheets are discharged to a 
discharge space, with FIG. 3A showing a state in which sheets that have a 
30 discharge direction length shorter than the length of the paper placement 
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surface have been discharged to the discharge space, FIG. 3B showing a 
state in which sheets that have a discharge direction length slightly longer 
than the length of the paper placement surface have been discharged to the 
discharge space, and FIG. 3C showing a state in which sheets, which have a 
5 discharge direction length longer than the length of the paper placement 
surface and have a maximum discharge direction length, have been 
discharged to the discharge space. 

FIG. 4 is an outline configuration showing the side wall member 
and a drive mechanism thereof in a modified example. 
10 FIG. 5 is a flowchart showing a control operation procedure for 

changing the position of the side wall member in the modified example. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, embodiments of the present invention will be described 
15 with reference to the accompanying drawings. The present embodiment is 
described regarding a case in which the present invention is applied to a 
compound machine provided with a combination of a copying function, a 
printing function, and a facsimile function. 

- Description of the Overall Configuration of the Compound Machine — 
20 FIG. 1 shows an outline of the internal structure of a compound 

machine 1 as an image forming apparatus according to the present 
embodiment. As shown in FIG. 1, the compound machine 1 is provided 
with a scanner portion 2 as an original capturing portion, a printing portion 
3 as an image-forming portion, and an automatic original feeding portion 4. 
25 The following is a description of the components therein. 

The scanner portion 2 is a portion that reads images such as an 
image of an original placed on an original stage 41 made of a material such 
as transparent glass and images of originals supplied sheet by sheet by the 
automatic original feeding portion 4 and generates image data. The 
30 scanner portion 2 is provided with an exposure light source 21, a plurality of 
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reflectors 22, 23, and 24, an imaging lens 25, and a CCD (charge coupled 
device) 26. 

The exposure light source 21 irradiates light toward an original 
placed on the original stage 41 of the automatic original feeding portion 4 or 
5 originals transported on the automatic original feeding portion 4. The 
reflectors 22, 23, and 24 are configured such that, as with the light path 
shown by the dashed dotted line in FIG. 1, after light reflected once from the 
original is reflected in a leftward direction in the drawing, it is reflected 
downwards, then reflected rightwards in the drawing towards the imaging 
10 lens 25. 

When an original is placed on the original stage 41 as an image 
reading operation of the original (when used as a "fixed sheet system"), the 
exposure light source 21 and the reflectors 22, 23, and 24 scan horizontally 
along the original stage 41 and read an image of the entire original. On 

15 the other hand, when reading an original transported on the automatic 
original feeding portion 4 (when used as a "sheet movement system") the 
exposure light source 21 and the reflectors 22, 23, and 24 are fixed in the 
position shown in FIG. 1, and the original capturing portion 42 of the 
automatic original feeding portion 4, which is to be described later, reads 

20 the images while the original passes through. 

The light that is reflected by the reflectors 22, 23, and 24 and passes 
through the imaging lens 25 is guided to a CCD 26, and the reflected light is 
transformed by the CCD 26 into an electric signal (original image data). 

The printing portion 3 is provided with an image-forming system 31 

25 and a paper transport system 32. 

The image-forming system 31 is provided with a laser scanning unit 
31a and a photosensitive drum 31b as a drum-type image carrier. Based 
on original image data converted by the CCD 26, the laser scanning unit 
31a irradiates a laser light onto a surface of the photosensitive drum 31b. 

30 The photosensitive drum 31b rotates in the direction shown by the arrow in 
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FIG. 1 and an electrostatic latent image is formed on the surface thereof by 
the irradiation of laser light from the laser scanning unit 31a. 

Furthermore, in addition to the laser scanning unit 31a, a 
development apparatus (development mechanism) 31c, a transfer unit 
5 (transfer mechanism) 31d, a cleaning apparatus (cleaning mechanism) 31e, 
an unshown charge removal unit, and a charging unit 3 If are 
circumferentially arranged in order around the periphery of the 
photosensitive drum 31b. The development apparatus 31c uses toner (a 
substance for developing) to develop the electrostatic latent image formed 

10 on the surface of the photosensitive drum 31b into a developing image. 
The transfer unit 3 Id transfers the toner image formed on the surface of the 
photosensitive drum 31b to a sheet for image formation, which is a 
recording medium. The cleaning apparatus 31e removes toner that is 
residual on the surface of the photosensitive drum 31b after toner transfer. 

15 The charge removal unit removes electric charges that are residual on the 
surface of photosensitive drum 31b. The charging unit 31f charges the 
surface of the photosensitive drum 31b to a predetermined electric potential 
prior to the forming of the electrostatic latent image. 

In this way, when forming an image on the sheet for image 

20 formation, the surface of the photosensitive drum 31b is charged to a 
predetermined electric potential by the charging unit 3 If and the laser 
scanning unit 31a irradiates a laser light onto the surface of the 
photosensitive drum 31b based on the original image data. After this, the 
development apparatus 31c uses toner to develop a visible image on the 

25 surface of the photosensitive drum 31b, and the toner image is transferred 
to the sheet for image formation by the transfer unit 3 Id. Further still, 
after this, toner that is residual on the surface of the photosensitive drum 
31b is removed by the cleaning apparatus 31e and electric charges that are 
residual on the surface of the photosensitive drum 31b are removed by the 

30 charge removal unit. This completes one cycle of an operation of forming 
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an image on a sheet for image formation (a printing operation). By 
repeating this operation it is possible to carry out continuous image forming 
with respect to a plurality of sheets for image formation. 

On the other hand, the paper transport system 32 transports sheet 
5 by sheet sheets for image formation that are stored in a paper cassette 33 as 
a paper storage portion, for image forming to be carried out by the 
image-forming system 31 and also discharges sheets for image formation on 
which an image has been formed to a discharge tray 35 as a discharge 
portion. 

10 The paper transport system 32 is provided with a main transport 

path 36 and a reverse transport path 37. One end of the main transport 
path 36 is positioned in opposition to a discharge side of the paper cassette 
33 and another end is in opposition to the discharge tray 35. As for the 
reverse transport path 37, one end is connected to the main transport path 

15 36 upstream (lower side in the drawing) from the arranged position of the 
transfer unit 3 Id, and connected to the main transport path 36 downstream 
(upper side in the drawing) from the arranged position of the transfer unit 
31d. 

A pickup roller 36a that is semicircular in profile is arranged at an 
20 upstream end of the main transport path 36 (a portion facing a discharge 
side of the paper cassette 33). The sheets for image formation stored in the 
paper cassette 33 are able to be intermittently supplied to the main 
transport path 36 sheet by sheet due to the rotation of the pickup roller 36a. 
Register rollers 36d are arranged upstream from the arranged 
25 position of the transfer unit 31d in the main transport path 36. The 
register rollers 36d align the positioning of the toner image on the surface of 
the photosensitive drum 31b and the sheet for image formation while 
transporting the sheet for image formation. A fixing device 39, which is 
provided with a pair of fixing rollers 39a and 39b for fixing the transferred 
30 toner image to the sheet for image formation using heat is arranged 
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downstream from the arranged position of the transfer unit 3 Id in the main 
transport path 36. Further still, a discharge roller 36e for discharging the 
sheets for image formation to the discharge tray 35 is arranged at the 
downstream end of the main transport path 36. 
5 A branch catch 38 is arranged at a connection position on an 

upstream end of the reverse transport path 37 facing the main transport 
path 36. The branch catch 38 is configured to be freely rotatable around a 
horizontal axis between a first position shown by a solid line in FIG. 1, and 
a second position at which the reverse transport path 37 is released by 

10 rotating in a counterclockwise direction in the drawing from the first 
position. When the branch catch 38 is at the first position, the sheets for 
image formation are transported toward the discharge tray 35, and when it 
is at the second position, the sheets for image formation can be supplied to 
the reverse transport path 37. A transport roller 37a is arranged at the 

15 reverse transport path 37 and when a sheet for image formation is supplied 
to the reverse transport path 37 (when a sheet for image formation is 
supplied to the reverse transport path 37 by so-called switchback 
transport), the sheet for image formation is transported by the transport 
roller 37a, then the sheet for image formation is reversed on an upstream 

20 side of the register roller 36d such that it is again transported in the main 
transport path 36 toward the transfer unit 31d. That is, it is handled such 
that image formation can be carried out on the reverse side of the sheet for 
image formation. 

The following is a description of the automatic original feeding 
25 portion 4. The automatic original feeding portion 4 is configured as a 
so-called reversing automatic document(original) feeder. The automatic 
original feeding portion 4 can be used as a sheet movement system and is 
provided with an original tray 43 as an original placement portion, an 
intermediate tray 44, an original discharge tray 45 as an original discharge 
30 portion, and an original transport system 46 that transports originals 
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between the trays 43, 44, and 45. 

The original transport system 46 is provided with a main transport 
path 47 for transporting originals placed on the original tray 43 to the 
intermediate tray 44 via the original capturing portion 42 or the original 
5 discharge tray 45, and a secondary transport path 48 for supplying originals 
on the intermediate tray 44 to the main transport path 47. 

An original pickup roller 47a and a fielding roller 47b are arranged 
at an upstream end (a portion facing the discharge side of the original tray 
43) of the main transport path 47. A fielding board 47c is arranged below 

10 the fielding roller 47b and, due to the rotation of the original pickup roller 
47a, one sheet of the originals on the original tray 43 passes between the 
fielding roller 47b and the fielding board 47c such that it is supplied to the 
main transport path 47. PS rollers 47e are arranged on the downstream 
side of the linking area between the main transport path 47 and the 

15 secondary transport path 48 (area B in the drawing). The PS rollers 47e 
regulate the leading edge of the original and the image reading timing of 
the scanner portion 2 to supply originals to the original capturing portion 
42. That is, the PS rollers 47e temporarily stop the transport of the 
original in the state in which the original was supplied, and regulates this 

20 timing to supply originals to the original capturing portion 42. 

The original capturing portion 42 is provided with a platen glass 
42a and an original pressing board 42b and, when an original supplied from 
the PS rollers 47e passes through between the platen glass 42a and the 
original pressing board 42b, light from the above-mentioned exposure light 

25 source 21 passes through the platen glass 42a and is irradiated on the 
original. At this juncture, original image data is obtained by the 
above-mentioned scanner portion 2. A biasing force is applied to the back 
surface (top surface) of the original pressing board 42b by an unshown coil 
spring. In this way, the original pressing board 42b makes contact against 

30 the platen glass 42a with a predetermined suppressing force, thus 

14 



preventing the original from rising up from the platen glass 42a when the 
original passes through the original capturing portion 42. 

Transport rollers 47f and original discharge rollers 47g are provided 
on a downstream side of the platen glass 42a. An original that passes over 
5 the platen glass 42a is discharged to the intermediate tray 44 or the original 
discharge tray 45 via the transport rollers 47f and the original discharge 
rollers 47g. 

An intermediate tray undulation board 44a is arranged between the 
original discharge rollers 47g and the intermediate tray 44. The 

10 intermediate tray undulation board 44a has its center of undulation at an 
edge area of the intermediate tray 44 and is able to undulate between a 
position (hereinafter referred to as "position 1") shown in the drawing by a 
solid line and a position (hereinafter referred to as "position 2") that is 
raised upwards from the position 1. When the intermediate tray 

15 undulation board 44a is in the position 2, an original discharged from the 
original discharge rollers 47g is withdrawn to the original discharge tray 45. 
On the other hand, when the intermediate tray undulation board 44a is in 
the position 1, an original discharged from the original discharge rollers 47g 
is discharged to the intermediate tray 44. When an original is discharged 

20 to the intermediate tray 44, an edge of the original is put into a sandwiched 
condition between the original discharge rollers 47g, and by reversing the 
rotation of the original discharge rollers 47g while in this condition, the 
original is supplied to the secondary transport path 48 and is again 
dispatched to the main transport path 47 via the secondary transport path 

25 48. The operation of reversing the rotation of the original discharge rollers 
47g is carried out by regulating the dispatch of the original to the main 
transport path 47 and the timing of image reading. In this way, an image 
on the reverse side of an original can be read by the original capturing 
portion 42. 

30 - Description of the Basic Operation of the Compound Machine - 
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As an operation of the compound machine 1 configured as described 
above, firstly, when the compound machine 1 functions as a printer, print 
data (image data, text data, etc) that is sent from a host device such as a 
personal computer is received and the received print data is temporarily 
5 stored in an unshown buffer (memory). Along with the storage of print 
data to the buffer, print data is read out from the buffer in order and, based 
on the print data that is read out, an image is formed on a sheet for image 
formation by an image forming operation of the above-described printing 
portion 3. 

10 Furthermore, when the compound machine 1 functions as a 

scanner, the scanned image data of the original read by the above "described 
scanner portion 2 is temporarily stored in the buffer. Along with the 
storage of scanned image data to the buffer, the scanned image data is sent 
from the buffer to the host device in order, and an image is displayed on a 

15 display or the like of the host device. 

Further still, when the compound machine 1 functions as a copying 
machine, an image is formed on a sheet for image formation by an image 
forming operation of the printing portion 3 based on the original image data 
that is read by the above-mentioned scanning function. 

20 — Description Of The Paper Discharge Mechanism — 

Next, a paper discharge mechanism 7 is described as a recording 
medium discharge mechanism, which is a portion that is characteristic of 
the present embodiment. The paper discharge mechanism 7 is provided 
with the above-mentioned discharge tray 35 and a side wall member 71 that 

25 is arranged at an end portion that is downstream in the paper discharge 
direction of the discharge tray 35. 

The discharge tray 35 is provided with a paper placement surface 
35a as a recording medium placement surface that is a slanted surface 
slanting slightly upwards toward the downstream side of the paper 

30 discharge direction. And the space above the paper placement surface 35a 
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is a discharge space C for collecting sheets after image formation. That is, 
in the compound machine 1, the scanner portion 2 and the automatic 
original feeding portion 4 are arranged in an upper area, the paper cassette 
33 is arranged in a lower area, and the printing portion 3 is arranged on the 
5 right side half in the drawing between the scanner portion 2 and the paper 
cassette 33, such that the compound machine 1 forms an approximate 
square-cornered reverse "C" shape when viewed from the front. Thus, the 
discharge space C is configured as an empty intermediate space that opens 
laterally (one side of the square-cornered reverse "C" shape (facing left in 

10 FIG. 1) is open), and paper (printed sheets) that are discharged to the 
discharge space C are taken out from the front side or a lateral side (the 
above-mentioned open side) of the compound machine 1. 

It should be noted in regard to a specific dimension of the paper 
placement surface 35a of the discharge tray 35 that the length dimension of 

15 the paper placement surface 35a in the paper discharge direction (its 
dimension in the left to right direction in FIG. 1) is set shorter than the 
discharge direction length of the sheet having the largest discharge 
direction length of the plurality of types of sheets used in the compound 
machine 1 (for example shorter than A3 size when the compound machine 

20 uses B5, A4, B4, and A3 sheets). 

The side wall member 71 is arranged at the open portion on the 
downstream side of the paper discharge direction. Specifically, as also 
shown in FIG. 2 (an outline structural view of the paper discharge 
mechanism 7 and the surroundings thereof), the side wall member 71 is 

25 provided at the downstream end portion of the discharge tray 35 in the 
paper discharge direction and is rotatably supported to rotate around a 
rotational axle extending in a horizontal direction perpendicular to the 
paper discharge direction (vertical direction in the paper plane of FIG. l). 

Furthermore, a coil spring 72 is arranged between the side wall 

30 member 71 and a side surface of the compound machine 1 such that the 



17 



biasing force of the coil spring 72 is applied in a clockwise direction in the 
drawing with respect to the side wall member 71. It should be noted that 
the rotational position of the side wall member 71 in the clockwise direction 
is restrained to a position in which the side wall member 71 becomes 
5 upright as shown in FIG. 1. For example, by providing a stopper that 
restrains the rotational position of the side wall member 71 in the clockwise 
direction, or by making the lower end surface of the side wall member 71 
abut the paper placement surface 35a of the discharge tray 35 as shown in 
FIG. 2, the clockwise rotation thereof is restrained. 

10 Furthermore, the coil spring 72 that is employed has a 

comparatively small biasing force and when the side wall member 71 
receives the external force from a sheet discharged to the discharge space C, 
the side wall member 71 resists the biasing force of the coil spring 72 and 
rotates easily in the counterclockwise direction shown in the drawing to 

15 become laid flat (the state of the provisional line in FIGS. 1 and 2). That is, 
in the event of a sheet being discharged to the discharge space C while the 
side wall member 71 is in an upright state, when the discharge speed of the 
sheet is greater than a predetermined speed or the hardness of the sheet is 
harder than a predetermined hardness, the side wall member 71 becomes 

20 laid flat due to the external force from the sheet, thereby opening the 
downstream side of the discharge tray 35 in the paper discharge direction 
and lengthening the paper placement surface 35a toward the downstream 
side in the paper discharge direction. It should be noted that the paper 
discharge speed or the paper hardness for making the side wall member 71 

25 go into a laid flat state are determined by appropriately setting the biasing 
force of the above-mentioned coil spring 72. 

FIGS. 3 show states in which various sheets are discharged to the 
discharge space C. FIG. 3A shows a state in which sheets (B5 size sheets 
for example) that have a discharge direction length shorter than the length 

30 of the paper placement surface 35a have been discharged to the discharge 
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space C. In this case, the side wall member 71 maintains an upright state. 

FIG. 3B shows a state in which sheets (B4 size sheets for example) 
that have a discharge direction length slightly longer than the length of the 
paper placement surface 35a have been discharged to the discharge space C. 
5 In this case, the side wall member 71 receives the external force from the 
sheets and becomes laid flat such that the sheets become placed extending 
from the paper placement surface 35a over the upper surface of the side 
wall member 71. 

Further still, FIG. 3C shows a state in which sheets (A3 size sheets 

10 for example), which have a discharge direction length longer than the 
length of the paper placement surface 35a and have the maximum 
discharge direction length, have been discharged to the discharge space C. 
In this case too, the side wall member 71 receives the external force from 
the sheets and becomes laid flat such that the sheets become placed 

15 extending from the paper placement surface 35a over the upper surface of 
the side wall member 71. Furthermore, in this case, as will be described 
later, the position of the end portion of the sheets is a position that 
protrudes slightly further than the end position of the side wall member 71, 
which is a state in which a user can easily take out the sheets by gripping 

20 the end portion of the protruding sheets. 

After the side wall member 71 has been laid flat in this way by 
sheets having been discharged to the discharge space C, due to the biasing 
force of the coil spring 72, the side wall member 71 again becomes upright 
and does not protrude once the sheets are removed from the discharge space 

25 C, thus contributing to compactness of the installation space of the 
compound machine 1. 

The size of the side wall member 71 is described here. When a 
length dimension of the paper placement surface 35a of the discharge space 
C in the paper discharge direction is given as Ll, a length dimension in the 

30 discharge direction of a sheet having the largest discharge direction length 
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of the plurality of types of sheets used in the compound machine 1 is given 
as L2, and an extension length dimension toward a downstream side in the 
paper discharge direction when the side wall member 71 has been laid flat 
is given as L3, the size of the side wall member 71 is set such that the 
5 following is true- 

L3<L2-L1 — (l) 

Due to this, when image formation is carried out on a sheet of the 
maximum discharge direction length, the side wall member 71 becomes laid 
flat, but the position of the end portion of the sheet at this time is a position 

10 protruding slightly further than the end position of the side wall member 
71. Thus, a user is able to easily take out the sheet by gripping the end 
portion of the discharged sheet, which enables improved sheet withdrawal 
and obviates the side wall member 71 being made larger than necessary. 
Since the size of the side wall member 71 is set in this way, the size of the 

15 side wall member 71 does not have to be a size by which the entire open 
portion of the discharge space C is closed during the upright state. That is, 
a height that enables the sheets that are to be discharged to be caught is 
sufficient for the height for closing the open portion of the discharge space 
C. 

20 Furthermore, an acrylic resin is employed specifically as a material 

for the above-described side wall member 71 and the entirety of the side 
wall member 71 is transparent or semitransparent. Thus, outside light 
passes through the side wall member 71 to illuminate the interior of the 
discharge space C even when the side wall member 71 is in the upright 

25 state, which achieves improved visibility by the user for sheets that are 
discharged to the discharge space C even without using a special lighting 
apparatus and enables prevention of the user forgetting to take out the 
sheets. 

- Effect of the Embodiment - 
30 As described above, by providing the side wall member 71 at the 
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downstream end portion on the discharge tray 35 in the paper discharge 
direction, the side wall member 71 maintains an upright state closing the 
above-described open portion when the discharge direction length of paper 
used in image formation is the same or shorter than the paper discharge 
5 direction length of the paper placement surface 35a of the discharge space 
C. This enables the paper that is discharged to the discharge space C to be 
caught by the side wall member 71 and the paper does not drop from the 
discharge space C. On the other hand, when the discharge direction length 
of paper used in image formation is longer than the paper discharge 

10 direction length of the paper placement surface 35a of the discharge space 
C, the side wall member 71 becomes laid flat such that the above-described 
open portion is opened and the paper placement surface 35a, which is a 
lower surface of the discharge space, extends toward the downstream side of 
the paper discharge direction. This enables long sheets to be placed 

15 extending from the paper placement surface 35a of the discharge space C 
over the upper surface of the side wall member 71, which makes it possible 
to avoid paper bending and paper jams inside the discharge space C and 
prevents the dropping of paper from the discharge space C. 

By providing the side wall member 71 that is capable of moving 

20 between the upright state and the laid flat state as described above, the 
position of the edge of one end of the compound machine 1 may be set at the 
position of the side wall member 71 in the upright state, and large size 
sheets can be held without dropping even without extending this laterally 
from the position of the side wall member 71. Thus, it is possible to 

25 achieve compactness in the installation space of the compound machine 1. 
Furthermore, it is sufficient to provide only a mechanism for changing the 
position of the side wall member 71, and it is unnecessary to provide a 
mechanism for horizontally rotating the discharged paper collection means 
as is done conventionally or to carry out ON/OFF control of a lighting lamp, 

30 and therefore control operation can be simplified. In particular, with the 
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structure of the present embodiment, the above -described switching 
operation can be realized without necessitating a special drive source for 
switching between the upright state and the laid flat state of the side wall 
member 71. 
5 <Modified Example> 

A modified example of the present invention is described next. 
This example is a modified example of the structure for changing the 
position of the side wall member 71. Since other portions of the 
configuration are the same as in the above-described embodiment, only the 
10 structure for changing the position of the side wall member 71 is described 
here. 

FIG. 4 is an outline structural view showing the side wall member 
71 arranged at a downstream end portion of the discharge tray 35 in the 
paper discharge direction and a drive mechanism thereof. As shown in the 

15 drawing, the side wall member 71 according to the present embodiment is 
provided at the downstream end portion of the discharge tray 35 in the 
paper discharge direction and is rotatably supported to rotate around a 
rotational axle extending in a horizontal direction perpendicular to the 
paper discharge direction (direction perpendicular to the paper surface of 

20 FIG. 4). 

A solenoid 8 is mounted on a side surface of the compound machine 1 
via a mounting piece 81 as a drive mechanism for causing the side wall 
member 71 to rotate between the upright state and the laid flat state. A 
tip of a rod 82 that extends from the solenoid 8 is linked to the side wall 

25 member 71 so as to be relatively rotatable. Then, although the rod 
protrudes such that the side wall member 71 is kept in the upright state 
(see FIG. 4A) when the current is turned off for the solenoid 8, the rod 82 
becomes inserted when the current is turned on for the solenoid 8 such that 
the side wall member 71 goes into the laid flat state (see FIG. 4B). 

30 The operation for switching between times of current on and current 
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off to the solenoid 8 is carried out corresponding to the type of paper to be 
used. That is, current to the solenoid 8 is turned on to make the rod 82 
become inserted and thus make the side wall member 71 become laid flat 
only when the discharge direction length of the paper on which image 
5 formation is to be carried out in the printing portion 3 is longer than the 
length of the paper placement surface 35a of the discharge space C. 
Specifically, the side wall member 71 is put into the laid flat state prior to 
the operation of discharging the sheets. It should be noted that an 
operation for detecting the paper size may be by determining the paper size 

10 by paper size data in image information that has been obtained, or by 
providing an optical sensor on the paper carry path and identifying the 
paper size using this sensor. 

FIG. 5 is a flowchart showing a control operation procedure for 
changing the position of the side wall member 71 in the present example. 

15 The control operation is described below with reference to this flowchart. 

First, in step 1, a request for printing is made to the compound 
machine 1 and step 2 involves waiting for print processing conditions to be 
inputted. If no print processing conditions are inputted, then a notifying 
operation is carried out in step 3 to prompt the user to input print 

20 processing conditions. 

When print processing conditions are inputted ("yes" determination 
at step 2), then the procedure proceeds to step 4 and a determination is 
made as to whether or not the printing paper in the printing conditions is 
longer than the length of the discharge portion (the paper discharge 

25 direction length of the paper placement surface 35a). Then, if this 
determination is "yes," then a current to solenoid 8 is turned on causing the 
rod 82 to become inserted, which puts the side wall member 71 into the laid 
flat state (step 5). Then, when the rod 82 is fully inserted and the 
operation of laying flat the side wall member 71 is completed ("yes" 

30 determination at step 6), print processing is carried out (step 7) with respect 
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to the paper. 

After the executing of the print processing, image formation 
continues in order while determining whether or not subsequent printing is 
required and when image formation for all the image data has been 
5 completed, a notifying operation is carried out in step 9 prompting the user 
to take out the paper from the discharge tray 35. 

Then, when the user takes out the paper from the discharge tray 35 
("yes" determination at step 10), the power to the solenoid 8 is terminated to 
make the rod 82 protrude, thereby putting the side wall member 71 into the 

10 upright state (step 11) and causing a "standby state" in which the compound 
machine waits for a subsequent printing request. 

On the other hand, if the determination at step 4 is "no," that is, if 
the printing paper in the printing conditions is the same or shorter than the 
discharge length (paper discharge direction length of the paper placement 

15 surface 35a), then the current to the solenoid 8 is not turned on, that is, the 
side wall member 71 is maintained in an upright state and print processing 
is carried out on the paper (step 12). Then, after the executing of the print 
processing, image formation continues in order while determining whether 
or not subsequent printing is required and when image formation for all the 

20 image data has been completed ("no" determination at step 13), the 
compound machine is put into a "standby state" waiting for any subsequent 
printing. 

As described above, with the structure of this example, it is possible 
to put the side wall member 71 into the appropriate position (upright state 

25 for small size papers and laid flat state for large size papers) prior to paper 
being discharged to the discharge space C at the time of an image formation 
operation, and when carrying out image formation on large size papers in 
particular, the end of the papers that are discharged can be kept from 
colliding with the side wall member 71 such that damage or the like of the 

30 end of the papers can be reliably avoided. 
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- Other Embodiments - 

In the above-described embodiment and modified example, 
description was given concerned with when the present invention was 
applied to a multifunction type image forming apparatus (compound 
5 machine) 1 provided with functions of a combination of a copying machine, a 
printer, and a facsimile machine. However, the present invention is not 
limited to this and may be applied to an image forming apparatus provided 
with any one of these functions or a different image forming apparatus. 

In the above-described embodiment and modified example, a gap 

10 was formed between the upper end of the side wall member 71 in the 
upright state and the lower end of the scanner portion 2, but the size of the 
side wall member 71 may be set so that no gap is formed between the upper 
end of the side wall member 71 and the lower end of the scanner portion 2, 
thereby improving the attractiveness of the apparatus. 

15 Furthermore, in the above-described modified example, print 

processing was set to commence after the operation for laying flat the side 
wall member 71 was completed, but the print processing operation and the 
operation for laying flat the side wall member 71 may be carried out 
concurrently. That is, the operations may be controlled so that the 

20 operation for laying flat the side wall member 71 is completed prior to paper 
being discharged to the discharge space C. 

INDUSTRIAL APPLICABILITY 

The present invention is effective in image forming apparatuses 

25 having a discharge portion for printed sheets in an empty intermediate 
space of a square-cornered reverse "C" shape. The present invention, 
contributes to reducing the installation space of image forming apparatuses 
by having a side wall member that does not protrude laterally from the 
apparatus, and is beneficial in that large size sheets can be loaded while 

30 avoiding paper bending and paper jams inside the discharge space in the 

25 



1 



laid flat state, thereby enabling compactness of installation space for image 
forming apparatuses, and since it is unnecessary to provide a mechanism 
for horizontally rotating the discharged paper collection means as is done 
conventionally or to carry out ON/OFF control of a lighting lamp, 
5 simplification of control operation can be achieved. 

Furthermore, it is beneficial in that when a transparent member or 
a semitransparent member is used for the side wall member, outside light 
passes through the side wall member to illuminate the interior of the 
discharge space even when the side wall member is in the upright state, 
10 which achieves improved visibility of the recording media that are 
discharged to the discharge space even without using a special lighting 
apparatus, thereby improving the ease of use of an image forming 
apparatus. 



26 



